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PROBLEM TO BE SOLVED: To provide a forming method of semi-molten 
metal which simply and surely crystallizes fine non-dendritic primary crystal 
in an alloy and press- forms by supplying the alloy into a metallic mold for 
forming after rapidly cooling while uniformly holding the temp, distribution of 
the alloy in a vessel. 

SOLUTION: An exciting bar 20 is dipped into the alloy poured into the 
holding vessel 30 during pouring and excited while directly contacting to give ^ ^ 
the alloy vibration and then, the alloy is made to a liquid state having crystal ' V^fe£gC^ 
nuclei at the liquidus line temp, or higher or to a solid-liquid coexisting state 
having crystal nuclei of forming temp, or higher at the liquidus line temp, or 
lower. Successively, while cooling the alloy to the forming temp, showing a 
prescribed liquid phase ratio in the holding vessel 30, this condition is held 
for 30sec-60min and then, after crystallizing the fine primary crystal in the 
alloy, the alloy is taken out from the holding vessel 30 and supplied into a 
metallic mold for forming and press-formed. 
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* NOTICES * 

JPtf and NCIPI are not responsible for any 
.damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
-2 .**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated 



CLAIMS : 

[Claim(s)] 

[Claim 1] By exciting this excitation rod and giving an oscillation to this alloy, being immersed and contacting an excitation 
among teeming rod into the alloy which teeming is carried out and is saved in the maintenance container directly It is made 
the alloy in the solid-liquid coexistence condition of having a crystalline nucleus more than molding temperature with the 
alloy in the liquid condition of having a crystalline nucleus above liquidus-line temperature, or below the liquidus line. By 
holding for [ 30 seconds - ] 60 minutes, cooling this alloy within said maintenance container to the molding temperature 
which shows the predetermined rate of the liquid phase succeedingly The shaping approach of the half-molten metal 
characterized by picking out this alloy from this maintenance container, and supplying and carrying out pressing to a 
molding die after making a detailed primary phase crystallize in this alloy. 

[Claim 2] The shaping approach of half-molten metal according to claim 1 of giving an oscillation to this maintenance 
container while exciting an excitation rod among teeming in a maintenance container. 

[Claim 3] An excitation rod is the shaping approach of the half-molten metal according to claim 1 or 2 which considers as 
metal either which coated metal, the product made from a nonmetal, and the nonmetal, and enabled it to cool this 
excitation rod from the interior or the exterior of this excitation rod. 

[Claim 4] The temperature of the alloy by which teeming is carried out is the shaping approach of claim 1 which the degree 
of superheat held at less than 50 degrees C to liquidus-line temperature thru/or half-molten metal according to claim 3. 
[Claim 5] The shaping approach of claim 1 which the rate of the liquid phase of the alloy supplied to a molding die is 1.0% or 
more, and was made into less than 75% thru/or half-molten metal according to claim 4. 

[Claim 6] The shaping approach of the hal^molten metal according to claim 1 or 2 which used the alloy as the aluminum 
alloy of the presentation in the maximum solid-solution limit, or the hypoeutectic aluminum alloy of the presentation more 
than the maximum solid-solution limit. 

[Claim 7] The shaping approach of the half^molten metal according to claim 1 or 2 which used the alloy as the Magnesium 
alloy of the presentation in the maximum solid-solution limit 

[Claim 8] The shaping approach of the half-molten metal according to claim 6 used as the aluminum alloy which added B for 
the aluminum alloy and added 0.005% - 0.3% for Ti 0.0001% to 0.01%. 

[Claim 9] The shaping approach of the half-molten metal according to claim 7 used as either the Magnesium alloy which 
added Sr for the Magnesium alloy 0.005% to 0.1%. the Magnesium alloy which added 0.01% - 1.5% and Sr for Si 0.005% to 0.1% 
or the Magnesium alloy which added calcium 0.05% to 0.30%. 

[Claim 10] The shaping approach of claim 1 which heated the upper part of a maintenance container, or the lower part to 
the elevated temperature compared with incubation or this maintenance container center section at least thru/ or half- 
molten metal according to claim 9. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Reldof the Invention] This invention relates to the shaping approach of the half-molten metal which supplies and carries 
out pressing to a molding die. after making a detailed primary phase crystallize in th.s alloy liquid by starting the shaping 
approach of half-molten metal, especially giving an oscillation to the alloy which teeming is earned out and is saved in the 
maintenance container, and carrying out fixed time amount maintenance, cooling th.s alloy within said maintenance 
container to the molding temperature which shows the predetermined rate of the liquid phase succeedmgly. 

rooo2i 

[Description of the Prior Art] The CHIKUSO cast method is a technique which has an advantage like there are few casting 
defects and segregations compared with the conventional casting, a metal texture is uniform, and a M M ll 1 I anc a _ molding 
cycle have a short mold life, and attracts attention recently. The billet used in this fabricating method (A) is characterized 
by the balling-up organization obtained by carrying out machine churning and electromagnetic stirring in a half-melting 
temperature field, or using the recrystallization after processing. On the other hand, how to carry out half-melting shaping 
uS the raw material by the conventional casting is also learned. This is the approach (B) of adding Zr .since a stiM more 
detailed crystal is produced in the Magnesium alloy which is easy to generate equ.axed structure, and the approach (C) of 
using a carbon system detailed-ized agent. Moreover, it is an approach (D) to add the former for an alum.num-5%Ti-1%B 
hardener twice to about 10 times as a detailed-ized agent in an aluminum alloy, and is the approach of heating the raw 
material obtained by these approaches in a half-melting temperature region, making a primary phase sphero.d.ze and 
fabricating. Moreover, after heating comparatively quickly to the temperature near the solidus line to the alloy within ^a 
solid-solution limit in order to make temperature of the whole raw material into homogeneity and to prevent local melting, 
the aoDroach (E) of heating gently and fabricating to the suitable temperature to which an ingredient becomes soft 
t^Sh^^M^^iBi^L On the other hand, the LEO cast method (F) which fabricates it as ,t is is learned, 
ZZZZSZ the approach of carrying out temperature up of the billet and fabricating it to a half-melting temperat ure 
field, generating the melt containing a spherical primary phase continuously, and once solidifying as a brtlet. Moreover the 
method (G) of obtaining the slurry for the LEO casts is learned by holding the metal at least whose part which molten metal 
Ts contacted on the cooling object and the dip cooling object, and was obtained is in a sol.d-l.quid coexistence condition in 
a half-melting temperature region. Furthermore, it cools giving supersonic vibration directly to the molten metal held in the 
billet case into the container exterior to a container, a half-coagulation billet is manufactured, and casting (H) fabricated 
succeedingly is known. 

[P^oblemCs) to be Solved by the Invention] However, in any [ of the approach of using the agitating method and 
ec^sSzatL ] case the approach of (A) mentioned above is complicated, and has the difficulty that a manufacturing 
cos7bec^ order Zr is high in the case of the approach of (B). to be a problem in cost 

demonstrate the detailed-ized effectiveness by the approach of (C) in a Magnesium alloy using a carb.de system detailed 
ized agent it is necessary to manage low Be which is an antioxidizing element to about 7 ppm. it tends to carry out 
oxidatbn combustion at the time of the heat-treatment in front of shaping, and it is activity top inconvenience. 
[0004 Only by on the other hand adding a detailed-ized agent in an aluminum a I by. it is about 500 micrometers and t is 
not easy to obtain the organization of detailed crystal grain 100 micrometers or less. For this reason, although there is the 
broach (D) of adding a detailed-ized agent so much, it is [ that a detailed-ized agent tends to -diment to a blast urnace 
bottom ] industrially difficult and cost is also high. Furthermore, by the approach of (E). after exceed ,ng ^e sohdus I ne^ 
although the CHIKUSO fabricating method characterized by heating gently and attaining homogeneity heading and ball.ng-up 
of a raw material is proposed, even if it heats the usual dendrite organization, it does not change to a CHIKUSO 
organization (the primary phase dendrite is spheroidizing). . 
[000o And in order to carry out half-melting shaping also in which CHIKUSO fabricating method of (A) - (E). it is necessary 
o once solidly the liquid pLse and to carry out temperature up of the billet to a half-mefcing temperature field agj un and 
becomes costhigh compared with the conventional casting Moreover, although rt is more advantageous than the CHIKUSO 
cast dso cost-wise and in energy in order to carry out generation supply of the melt which contains a spherical primary 
phase by the approach of (F) continuously, the facility-linkage with the machine which manufactures the metal raw material 
whtch consists of a spherical organization and the liquid phase, and the casting machine which manufactures a final product 
Z combated. There are the following troubles by the approach of (G). Although the slurry which includes a detailed 
^l by holding this metal in a half-melting temperature region is obtained since it passes serially with the metal with 
wS he metal containing the crystalline nucleus generated on the dip cooling object flows later when a dip cooling object 
7s used A metal adheres to a dip cooling object, or even when not adhering, a metal remains on a dip cooling object 
Vherefo/e there is a problem that temperature of the metal at the time of dip cooling object passage cannot be made low 
See the metal of a detailed crystal is obtained so that the temperature at the time of cooling object passage becomes 
owe than Nquls-line temperature. I want to make low temperature of the metal at the time of coo ng object passage). 
Moreover wnen a cooling object is only contacted to the metal of a liquid condition, a detailed crystal will not be obtained, 
if a coXg object is changed into a non-contact condition from the metal of a liquid condition before a coagulation |^r» 
MH^./AAAAAA/il inHI nr.ini.eo/iD/cei-bin/tran_web_cgLejje 
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not made to the perimeter of a cooling object or generates a coagulation layer. Although pulling up oscillation equipment is 

• indicated after cooling giving supersonic vibration to the molten metal directly or indirectly by the approach of (H) after 
putting a molten metal into a billet case, specifically stirring by oscillation, and making a molten metal detailed, and stirring 
are* completed, there are the following troubles. ^ < , . 

** Detailed-ization by molten metal stirring is expectable in early stages of coagulation, and if stable coagulation husks are 
"once formed in a case inner surface and the surface of hot water or viscosity goes up with water temperature lowering, 
stirring is difficult for it and cannot make it detailed easily. For this reason, when it is going to obtain a half-coagulation 
.metal by short time amount oscillating grant time amount becomes short, it is hard to obtain the detailed spherical 
organization suitable for harf^mefting shaping, and many dendrite-like organizations are accepted. 
** When manufacturing a mass half-coagulation metal, it is hard to obtain a uniform and detailed organization. 
** Even if the phase and coagulation husks of the rate of the low liquid phase tend to be made so that an excitation rod 
may be surrounded, and it pulls up an excitation rod, temperature lowering of the surface of hot water is large, and since 
excitation equipment is put in in the molten metal, without keeping the container upper part warm after teeming, if it 
fabricates with a die casting machine as it is, it will tend to serve as an uneven organization. 

[0006] Without moreover taking a complicated approach, without using a billet paying attention to the trouble of the above- 
mentioned conventional all directions method, this invention obtains the half-molten metal which has the uniform 
organization which contains the primary phase which spheroidized easily simple, and aims at offering the approach of 
carrying out pressing. 

[0007] n 

[Means for Solving the Problem] In order to solve such a problem, it sets to this invention. By exciting this excitation rod 
and giving an oscillation to this alloy, being immersed and contacting an excitation-among teeming rod into the alloy which 
teeming is carried out and is saved in the maintenance container in the 1st invention directly It is made the alloy in the 
solid-liquid coexistence condition of having a crystalline nucleus more than molding temperature with the alloy in the liquid 
condition of having a crystalline nucleus above liquidus-line temperature, or below the liquidus line. After making a detailed 
primary phase crystallize in this alloy by holding for [ 30 seconds - ] 60 minutes, cooling this alloy within said maintenance 
container to the molding temperature which shows the predetermined rate of the liquid phase succeeding^, this alloy is 
picked out from this maintenance container, a molding die is supplied, and it was made to carry out pressing. 
[0008] Moreover, in the 2nd invention, while exciting the excitation rod among teeming in the maintenance container in the 
1 st invention, the oscillation was given to this maintenance container. Moreover, an excitation rod is made into metal either 
which coated metal, the product made from a nonmetal. and the nonmetal, and enabled it to cool this excitation rod from 
the interior or the exterior of this excitation rod in the 3rd invention. Furthermore by the 4th invention, the degree of 
superheat held the temperature of the alloy by which teeming is carried out at less than 50 degrees C to liquidus-line 
temperature. Moreover, in the 5th invention, the rate of the liquid phase of the alloy supplied to a molding die is 1.0% or 
more, and it could be less than 75%. Furthermore, the alloy was used as the aluminum alloy of the presentation in the 
maximum solid-solution limit, or the hypoeutectic aluminum alloy of the presentation more than the maximum solid-solution 
limit in the 6th invention. And the alloy was used as the Magnesium alloy of the presentation in the maximum solid-solution 

limit in the 7th invention. , , ■• , j j j 

[0009] Moreover, in the 8th invention, it considered as the aluminum alloy which added B for the aluminum alloy and added 
0 005% - 0 3% for Ti 0.0001% to 0.01%. Furthermore, in the 9th invention, it carried out to either the Magnesium alloy which 
added Sr for the Magnesium alloy 0.005% to 0.1%. the Magnesium alloy which added 0.01% - 1.5% and Sr for Si 0.005% to 0.1% 
or the Magnesium alloy which added calcium 0.05% to 0.30%. And in the 10th invention, the upper part of a maintenance 
container or the lower part was heated to the elevated temperature compared with incubation or this maintenance 
container center section at least. 
[0010] 

[Embodiment of the Invention] Being immersed and contacting an excitation rod into the alloy which teeming is carried out 
and is saved in the maintenance container directly, excite an excitation rod and this alloy is vibrated. It is made the alloy in 
the solid-liquid coexistence condition of having a crystalline nucleus more than molding temperature with the alloy in the 
liquid condition of having a crystalline nucleus above the liquidus-line temperature which secedes from an excitation rod 
from an alloy after teeming completion, and has the obtained crystalline nucleus, or below the liquidus line. By holding for 
[ 30 seconds - ] 60 minutes, cooling this alloy within said maintenance container to the molding temperature which shows 
the predetermined rate of the liquid phase succeedingly After making a detailed primary phase crystallize in this alloy, the 
outstanding Plastic solid which has a homogeneous organization is acquired by picking out this alloy from this maintenance 
container, and supplying and carrying out pressing to a molding die. 

[Example] Based on a drawing, the detail of the example of this invention is explained below. The process explanatory view 
in which drawing 1 - drawing 9 start the example of this invention, and drawing 1 shows the shaping approach of the half- 
molten metal of the hypoeutectic aluminum alloy the presentation more than the maximum solid-solution limit The process 
explanatory view in which drawing 2 shows the shaping approach of the half-molten metal of the Magnesium alloy of the 
presentation in the maximum solid-solution limit, or an aluminum alloy, Copy drawing of the metal texture of each process 
which showed drawing; 3 in the process explanatory view from generation of a spherical primary phase to shaping, and 
showed drawing 4to~ drawing 3 . The equilibrium diagram of the aluminum-Si system alloy with typical drawing 5 which is an 
aluminum alloy. The equilibrium diagram of the Mg-aluminum system alloy with typical drawing 6 which is a Magnesium alloy, 
copy drawing of the microphotography which drawing 7 shows the metal texture of the Plastic solid of the example of this 
invention, drawing 8 . and drawing 9 are copy drawings of the microphotography in which the metal texture of the mold 
goods of the example of a comparison is shown. 

[0012] In this invention, as shown in drawing 1 , drawing 2 , drawjngj. , drawing 5 R> 5, and drawingj6 First the hypoeutectic 
aluminum alloy of the presentation more than the maximum solid-solution limit with which the degree of superheat was held 
to liquidus-line temperature at less than 50 degrees C or the Magnesium alloy of the presentation in the maximum solid- 
solution limit, Being immersed into the alloy in a maintenance container and contacting an excitation rod an alloy and 

httD://www4.ipdl.ncipi.gojp/cgi-bin/tran_web.cgLejje 06/03/23 
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directly carrying out teeming of the molten metal of an aluminum alloy to a maintenance container, an oscillation is given to 
an alloy and it is made to break away from an alloy by pulling up an excitation rod promptly after teeming completion by 
exciting an excitation rod It is desirable to give an oscillation to not only an excitation rod but a maintenance container into 
this teeming. 

[0013] Thus, it is made the alloy in the solid-liquid coexistence condition of having a crystalline nucleus more than molding 
"temperature with the alloy in the liquid condition of having a crystalline nucleus above liquidus-line temperature, or below 
the liquidus line. By holding for [ 30 seconds - ] 60 minutes, cooling this alloy within said maintenance container to the 
molding temperature which shows the predetermined rate of the liquid phase succeedingly After making a detailed primary 
" phase crystallize in this alloy, top-and-bottom reversal of this maintenance container was carried out, and this alloy is 
picked out from this maintenance container, a molding die is supplied, and it was made to carry out pressing. Here, "the 
predetermined rate of the liquid phase" means the quantitative ratio of the liquid phase suitable for pressing, and the rate 
of the liquid phase is preferably made into 40% - 65% less than 75% in high pressure casting, such as die casting and 
squeeze casting. At less than 40%. the ejection from the maintenance container 30 is not easy, and the moidability of the 
taken-out raw material is inferior. Since the raw material is soft on the other hand when exceeding 75%. a segregation 
occurs in the metal texture of the cast which involved in circumference air at the time of insertion to the injection sleeve 
for injecting the molten metal in metal mold of a die casting machine, or was fabricated at it not only handling is difficult, 
but. and there are problems — it is hard to obtain a uniform organization. For this reason, it may be 65% or less preferably 
75% or less. By the extrusion method or the forging method, it may be 10% - 65% preferably 1.0% to 70%. When exceeding 
70%, there is **** which the ununiformity of an organization produces. For this reason, it may be 65% or less preferably 70% 
or less. Moreover, since deformation resistance is high at less than 1.0%, it may be 1.0% or more. In addition, when 
performing an extrusion method and the forging method using the alloy of less than 40% of rate of the liquid phase, the rate 
of the liquid phase is lowered for this alloy to less than 40% ejection and after that from a container at 40% or more of rate 
of the liquid phase. 

[0014] With the "maintenance container" as used in the field of this invention, it considers as the metal container which 
considered as the metal container or the container made from a nonmetal (a ceramic container is also included), or applied 
or coated the front face with the nonmetal material, or the metal container which compounded the nonmetal material. It is 
effective for antisticking of metal to apply a nonmetal material to the front face of a metal container. Moreover, when a 
conductive container is used as a means to heat a maintenance container, in addition to the approach of heating the 
interior or the exterior of a maintenance container at a heater, you may heat by the approach of high-frequency induction 
heating. Saying moreover, "while it is immersed into an alloy and an excitation rod is directly contacted intothe alloy which 
teeming is carried out and is saved in the maintenance container, an oscillation is given to an excitation rod" [ of this 
invention ] For example, it is not carrying out teeming to the excitation rod into which teeming* s was carried out from 
RADORU to the maintenance container, and the excitation rod's was dipped into the alloy saved into the maintenance 
container, and it meant giving the alloy in which an excitation rod's is excited and the oscillation is stored, and was put into 
the maintenance container. In this invention, an excitation rod is put in into the liquid alloy which is accumulating after being 
put in into a maintenance container, and an oscillation is told to an alloy (in addition, an excitation rod is made to secede 
from an alloy promptly at the same time a teeming activity is completed), in addition — as the frequency ^condition which 
commercial air type rocking equipment and electromotive rocking equipment may be used for it although "an oscillation" of 
this invention does not limit the class of vibration generator system, and a frequency condition (a frequency, amplitude), 
and is used — a frequency — 10 Hertz -50 — 50 Hertz -1k Hertz and the piece amplitude have 500 micrometers - 
preferably desirable 10 micrometers 1mm - 0.1 micrometers preferably k Hertz. 

[0015] Specifically, an activity is done with the procedure as follows. Alloy M1 which is the perfect liquid into which it was 
put in RADORU 10 in the process [1] of drawing 3 and drawing 4 Carrying out teeming to the maintenance container (a 
ceramic container or ceramic-coating metal vessel) 30 in a process [2] Alloy M1 The excitation rod 20 is immersed in inside 
and it is an alloy Ml. The excitation rod 20 is excited making it contact directly, and it is this alloy M1. An oscillation is 
given. Moreover, an oscillation is also given to the maintenance container 30 with rocking equipment 40 among teeming if 
needed, and it is an alloy M2 about the excitation rod 20 after teeming completion. By pulling up, they are the alloy M2 of 
the liquid condition near the liquidus line, or the alloy M2 of a solid-liquid coexistence condition. A crystalline nucleus is 
generated. Next, it sets at a process [3] and is this alloy M2. In the maintenance container 30 which heated the upper part 
or the lower part to the elevated temperature compared with incubation or this maintenance container center section if 
needed at least, it holds in the state of half-melting, and a detailed primary phase [ being spherical (the shape of a non- 
dendrite) ] is made to generate from the introduced crystalline germ. Thus, alloy M3 which has the obtained predetermined 
rate of the liquid phase For example, after reversing the maintenance container 30 like [3]-d and inserting in the injection 
sleeve 50 of dies casting at the predetermined rate of the liquid phase, pressing is carried out within metal mold cavity 60a 
of a die-cast machine, and mold goods are obtained. 

[0016] The difference between this invention shown in drawing 1 , drawing 2 , drawing 3 , and drawing 4 , and the 
conventional CHIKUSO cast method and the LEO cast method is clearer than drawing. Namely, crushing balling-up of the 
dendrite-like primary phase crystallized by half-melting ****** like a conventional method in this invention is compulsorily 
carried out neither by machine churning nor electromagnetic stirring. It starts from the crystalline nucleus introduced into 
liquid with the temperature lowering in a half-melting temperature field. Crystallization, The primary phase of a large number 
which grow with the heating value which the alloy itself has (It is also possible that heating maintenance is carried out from 
the outside if needed) Since it spheroidizes continuously and the process of the fritting deliquescence by the re- 
temperature up of a billet [ in / the CHIKUSO cast method ] is skipped, it is a very simple approach. The reason for 
numerical definition shown by the frequency condition, balling-up conditions and process condition which were set up in 
each of each process mentioned above, i.e., the teeming process to the maintenance container 30 shown in drawing 3 R> 3, 
generation of a primary phase, a spherical process, and a forming cycle, or this invention is explained below. 
[0017] If the temperature of the molten metal by which teeming is carried out to the maintenance container 30 is high 50 
degrees C or more to liquidus-line temperature, there is little karyogenesis of (1) crystal, moreover, there will also be few 
rates of the crystalline germ which remains since the temperature of the alloy when flowing into (2) containers is higher 

http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi.ejje 06/03/23 
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than the liquidus line, its size of a primary phase will be large, and the dendrite of an infinite form will generate them. For 
this reason pouring temperature can be made into more detailed primary phase size by making the degree of superheat to 
the liquidus line into less than 50 degrees C. and making the degree of superheat to liquidusHine temperature into less than 
30~degrees C. Alloy M1 by which teeming was carried out to the maintenance container 30 In case it is cooled until the rate 

.of the liquid phase suitable for shaping is shown When the container upper part and the container lower part are not heated 
or. kept warm, it is the alloy M1 of the upper part of this container 30 and/, or the lower part Since a dendrite-like primary 
phase is generated in the epidermis section, or a coagulation layer grows and the temperature distribution of the metal in a 

-container also become an ununiformity, When reversing and picking out an alloy from a maintenance container, the alloy of 
the predetermined rate of the liquid phase cannot be discharged from a maintenance container, or a coagulation layer 
remains in the maintenance container 30 interior, and continuous molding tends to become difficult. For this reason, when 
the holding time to teeming postforming temperature is short, in the cooling process, the container upper part and the 
container lower part are heated from a container center section, or it is kept warm, and the upper part of this container and 
the lower part are beforehand heated not only the cooling process after teeming but before teeming if needed. 
[0018] If the maintenance container 30 can carry out time amount maintenance of predetermined, cooling the alloy by which 
teeming was carried out to the molding temperature which shows the predetermined rate of the liquid phase, it is not 
necessary to limit the construction material of a maintenance container but, and when cooling the alloy in a container for a 
short time for less than 5 minutes, the thing of the construction material beyond 1.0 kcal/mhrdegree C has desirable 
thermal conductivity. When using a metallic maintenance container, it is desirable to apply nonmetallic matter (for example, 
BN. a graphite, etc.) to the front face of this container. Any of mechanical, chemical, and a physical method are sufficient 
as the approach of applying. Moreover, when [ which uses a container with permeability as a container 30 ] a case or long 
duration maintenance is carried out, it is desirable [ a Magnesium alloy and an aluminum alloy ] to make the container 
exterior into predetermined ambient atmospheres (an inert atmosphere, reduced pressure ambient atmosphere, etc.) in 
order to tend to oxidize. Moreover, when using a metallicity container, since a Magnesium alloy tends to oxidize, it is 
desirable [ a Magnesium alloy ] to make it an inert atmosphere and C02 ambient atmosphere. Moreover, in order to plan 
antioxidizing, beforehand, to a metal molten metal, Be and calcium can be added in a Magnesium alloy and Be can be added 
with an aluminum alloy. In addition, the configuration where it is not limited to tubed and was suitable for the method of 
fabricating subsequent is possible for the configuration of a container 30. If the holding time in the maintenance container 
30 is less than 30 seconds, it is difficult for making it the temperature which shows the rate of the liquid phase to wish to 
generate a spherical primary phase easily. On the other hand, if the holding time exceeds 60 minutes, the spherical primary 
phase and eutectic structure which generated will become coarse, and a mechanical property will deteriorate. For this 
reason, the holding time is made into 30 seconds - 60 minutes. 

[0019] Although it is possible to obtain the fritting fusion gold below the liquidus-line temperature which contains many 
crystalline nuclei by giving an oscillation with the excitation rod 20 and rocking equipment 40 to container inferior- 
conjunction gold, and the alloy beyond liquidus-line temperature, in order to obtain a more uniform and detailed spherical 
organization Ti and B are added in an aluminum alloy, and Sr, Si, and calcium are added in a Magnesium alloy. Since big and 
rough Ti compound will be generated and ductility will fall if Ti exceeds 0.005% - 0.30%, Ti may be 0.005% - 0.30%. Although 
B promotes detailed-ization conjointly with Ti, since effectiveness beyond it is not expectable even if detailed-ized 
effectiveness will be small and it will add exceeding 0.01%. if it is less than 0.001%. B may be 0.001% - 0.01%. Since 
effectiveness beyond it is not expectable even if detailed-ized effectiveness will be small and it will add exceeding 0.1%, if 
Sr is less than 0.005%. Sr may be 0.005% - 0.1%. By carrying out compound addition of 0.01% - 1.5% of the Si, crystal grain 
still more detailed than Sr independent addition is obtained by 0.005% - 0.1% of Sr. Since effectiveness beyond it is not 
expectable even if detailed-ized effectiveness has small calcium at less than 0.05% and it adds exceeding 0.30%. calcium 

may be 0.05% - 0.30%. ^ nn . 

[0020] In order to give a crystalline nucleus to the alloy by which teeming is carried out, the excitation rod 20 is used, but 
in order to use the excitation rod 20 continuously and to generate much crystals, it is desirable that it is what can be 
cooled from the interior or the outside, and to apply the nonmetallic matter to the front face of the excitation rod 20. In 
addition, when the cooling rod which can be cooled from the interior without making it vibrate is only used and a cooling rod 
is pulled up from the alloy by which teeming was carried out even if it has applied the nonmetallic matter, a coagulation 
layer adheres to a cooling rod front face so much, or many dendrites are accepted into the alloy in a maintenance 
container. For this reason, in contacting a cooling rod to a molten metal, as you vibrate, let this cooling rod be an excitation 
rod. If the excitation rod 20 is used, the alloy inside a maintenance container can be made to crystallize a detailed primary 
phase. However, a dendrite may be generated into the part in contact with the maintenance container 30. For this reason, it 
is desirable among teeming to give an oscillation to the maintenance container 30. In addition, since the detailed crystal 
suitable for half^melting shaping is not obtained even if it uses the excitation rod 20. or it vibrates the maintenance 
container 30 and it vibrates the alloy in the maintenance container 30, after carrying out teeming, it excites in teeming. 
[0021] 
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[0022] The conditions of the half-molten metal before fabricating to a table 1 and the quality of shaping material are shown. 
As shown in drawing 3 , shaping inserted half-molten metal in the injection sleeve 50, and was performed using the squeeze 
casting machine after that. The process condition was made into welding-pressure 950 kgf/cm2, injection-speed 0.5 m/s, 
the cast weight (biscuit ****) of 1.5kg, and the die temperature of 230 degrees C. However, no.11 and no.18 show the 
conditions of the half-molten metal used when the quality of the shaping material when fabricating using an extruder and it 
were fabricated among a table 1. Shaping inserted the half-molten metal of the predetermined rate of the liquid phase in 
the container, and performed extrusion molding after that. The process condition is as follows. 

** Extruder specification; 800t extrusion rate (product rate);80 m/min** extrusion billet diameter;75mm, extrusion ratio;20 
[0023] In the example 12 of a comparison, since there is almost no crystalline nucleus which remains in a maintenance 
container since casting temperature is too high, a detailed spherical primary phase is not obtained but only the primary 
phase of an infinite form is obtained. In the example 13 of a comparison, and the example 19 of a comparison, since there is 
no oscillation of an excitation rod, as shown in drawing 9 , many dendrites of an infinite form are generated In the example 
14 of a comparison, since the holding time is long, spherical primary phase size becomes large. In the example 15 of a 
comparison, since there is no excitation rod, as shown in drawing 8 , the dendrite of an infinite form is generated or a big 
and rough spherical primary phase is generated. In the example 16 of a comparison, since the rate of the liquid phase before 
shaping is high, when inserting fritting fusion gold in a sleeve, air involves in, or many segregations occur inside a cast. In 
the example 17 of a comparison, since the ejection time amount of the excitation rod after teeming completion was late, 
since a coagulation layer is made to the surroundings of the excitation rod 20, a dendrite is generated, or an organization 
uneven inside a cast is generated. Since it cooled quickly without completely keeping it warm in the upper part of a 
maintenance container, and the lower part in the example 20 of a comparison, although there are few dendrites of an 
infinite form, a coagulation layer is made by them in the upper part of a maintenance container, and the lower part, and 
blowdown of the fritting fusion gold from a maintenance container is difficult for them. Since the rate of the liquid phase at 
the time of extrusion molding is 0.5% (the rate of the liquid phase of the fritting fusion gold picked out from a container 30 is 
55% although not indicated in a table 1), the almost same welding pressure as the case where the alloy of a solid state is 
fabricated is required of the example 1 8 of a comparison. 

[0024] On the other hand, in the example 1 of this invention - the example 1 1 of this invention, as shown in drawingj. R> 7, 
the dendrite of an infinite form is not accepted but the Plastic solid of the homogeneous organization which has a detailed 
spherical primary phase is acquired. 
[0025] 

[Effect of the Invention] By the shaping approach of the half-molten metal concerning this invention, so that clearly from 
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having explained above By exciting this excitation rod and giving an oscillation to this alloy, being immersed and contacting 

- an excitation-among teeming rod into the alloy which teeming is carried out and is saved in the maintenance container 
directly It is made the alloy in the solid-liquid coexistence condition of having a crystalline nucleus more than molding 

* temperature with the alloy in the liquid condition of having a crystalline nucleus above liquidus-line temperature, or below 
the liquidus line. By holding for [ 30 seconds - ] 60 minutes, cooling this alloy within said maintenance container to the 
'molding temperature which shows the predetermined rate of the liquid phase succeedingly After making a detailed primary 
phase crystallize in this alloy, since this alloy is picked out from this maintenance container and pressing is supplied and 
.carried out to a molding die, it is not based on the conventional machine agitating method or a conventional 
electromagnetic-stirring method, but the Plastic solid which has a detailed and spherical organization by low cost easily 
simple is acquired. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
dalnages caused by the use of this translation. 

t.This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
- 3.1n the drawings, any words are not translated. 



DESCRIPTION O F DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] It is the process explanatory view showing the shaping approach of the half-molten metal of the hypoeutectic 

aluminum alloy the presentation more than the maximum solid-solution limit concerning this invention. 

[Drawing 2] It is the process explanatory view showing the shaping approach of the half^molten metal of the Magnesium 

alloy of the presentation in the maximum solid-solution limit concerning this invention, or an aluminum alloy. 

[Drawing 3] It is a process explanatory view from generation of the spherical primary phase concerning this invention to 

shaping. 

[Drawing 4] It is copy drawing of the metal texture of each process shown in drawing 3 . 

[Drawing 5] It is the aluminum-Si system alloy equilibrium diagram which is a typical aluminum containing alloy concerning 
this invention. 

[Drawing 6] It is the Mg-aluminum system alloy equilibrium diagram which is a typical MAGUNE alloy concerning this 
invention. 

[Drawing 7] It is copy drawing of the microphotography in which the metal texture of the mold goods (AC4CH alloy) of the 
example of this invention is shown. 

[Drawing 8] It is copy drawing of the microphotography in which the metal texture of the mold goods (with an AC4CH alloy 
and no excitation rod) of the example of a comparison is shown. 

[Drawing 9] It is copy drawing of the microphotography in which the metal texture of the mold goods (with an AC4CH alloy, 

those with a cooling rod, and no oscillation) of the example of a comparison is shown. 

[Description of Notations] 

10 RADORU 

20 Excitation Rod 

30 Maintenance Container (Metal Vessel or Nonmetal Container) 

40 Excitation Equipment 

50 Injection Sleeve 

60 Metal Mold 

60a Metal mold cavity 

70 Heat Insulating Material 

M Molten metal metal 

T Holding time 

t The metal temperature in a container 
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Hu ti*. »»*£Bb<d«b. an** csaea. « 

T(4. tzt?Llt+ SfcS&lil 0N^-5 0k^; % 
#£L<l£5 0>s;L,y~1 k'VJUV/, tfg^l* 1 mm- 
0. 1 //rrw »f L<l*500/im-1 O/imA^L 

[0015] *{*MiciiJ5iTa>i:fey(D*«ic«kyftsg 

S3^(fi4(DIg [1] lz£lvC9KA> 
1 Ort(zA^t>*ifc^±jSi*-Crfe^^Mi £ v Ig 
[2] lCfcl>TSJ#§g (-fe^5*2M*L<l*« 
S<y*a— x-f >y*B*B) 3 0l:aiLoo, ^ 
Mi *lc*D«»2 0*»aL^*Mi lciftttttM$#«: 

fc. aa** MI^LtS»§S3 0lctI»8l4 

oiCcfcyBB*^*. aa«Taina»2os**M2 

ft±Zi±Z>o XB [3] l=jSl^rtt**M2 
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^&«M8fcB*tt (*f>K7^fhtt) CD£)il£±j£$1± 
M3 mz-li [3] - d <D£ ? icft^S 3 0 
SALfc&. ^*Xh7v>0)4I^ttT-f60a 
[0016] H1. B2» B3, m4lZ7jk-?*$&BJlt. 
y *»«-OI** ft£aW)<J:? 

«#^«at«*-esmtti=«»*«ft-r * - 1 1** < . 
^*na«Mic fe i+ «m«t tttizm* i=» a * 

*a#*<»ort^*»*i=*y (Wii:Bi:r*»6 
x«. *»xaa>-t*t-FtHcj3L^T»fi*4ifc«»ft 

[0017] e^§H3 ofcaa**i*»ao)a*A^ 

*««aKI=»Lr5 0 € CISl±a5l+*ltf. (i) 

tt*^*a<. L*tu (2) ssrca^nfcRo)^ 
*a>a**<»«i*«fc y **i^fctoic»irr 

ia»K*5o € c*sBtL. *fc«««asi=»-r*iB» 
ae^ao^at-rftciiizcty, ^ywattMiM' 

IM§^. KSS3 OO±Sfc<fctf/fc&lM*TSP0>£-& 

mi (DSjegpicv f >K5-< h«©toa*<«±Lfcy. x 

a. «»«*&***KfcLTtyarr»*. «f#§ 
^6Bf*©a*B*a>**t*uffl**3^ofcy. 

§S3 0 rtWUEIMMi l J iMl*»^HIll=«: y 

i*. z<Dtz£>. &a»i*»aa*T»<&«ttBMfl#«i** 
*yjottLfcy* **im*. «au. e&sicitcTaai 

[0 0 18] &&SSS3 Ol*. ai^tlfc^SffiSO) 



1 . O k c a I /m h r ^Cia±(D«S 
I*. ttH0>9Brcff*M£MI («*I<BN, BB& 

&S14<Dfc£:gg£§g3 0<h LTttflrT***. fe* 

7;u5-^A£$i*KfcL^i*fcto* SSna^RfrS 

^C02»iai:t5-iA<a*Ut\ KibRfrit 
$ B -6 fc to 1= fe & ^ c to& S?§ B I- -7 $f * v t? 

zttfia&So ftfc. »B3 00»«l*«ttlcB***i' 

fc*c *O«l»»B3 0l=fel+*B*B»IB*«3 0»*B 

*fc3»ttCD«0*t^*-r*Ct3&<BB"C**. 

to. IJ»*Bli3 0»-6 0»i:«, 
[0 0 1 9] MMMlc»LtM*2 0, 

4oj=*ya»****ci:i=j:y. *sa«££»^fr 
*s»* = i:ttRrtt"e**^ «tyiS--c«MBa«tt« 

^**>^A^£lZfcl^Tf*S r . Si. Ca 
$^AD-T^c Tirf><0. 005%-0. 3 0%£ig*.*i 
li«*ttT i fc^%*<«*L5S143&^fiT-r«(DT. T i 
(iO. 005%-0. 30%ttSc BliT i £*E3:o 

tt«tt«at6^ 0..001 %*isr*fentf^ffl 
lbat)Sii'J>£<. o. o 1 %^s^r^ADLrt^*Lisi 
±o)M?ffl^^^i>or*Biio. ooi%-o. o 

Bl**£<. 0. 1 %*li^T^ADLrt^*tJa±<7)S4 

*SB!» - e#ftt^ - e^ Sr(io. oo5%-o. i% 

ffSo O. 005%-O. 1%CDSr|CO. 01%- 
1. 5%<DS i ZtiL$mmirZ>ZtiZ&l) % SrW 

to&V$Zb\zftmtz1£&*tLififtz>itZ>o C a *<0. O 
5%*»7?ttfl»BB<b»*l*/h*<. O. 3 0%£ffi*T 

O. 05%-0. 30%i:tSo 

[0020] aa*tt*^*«ceaas4-it4fctoic*p 

I»2 0tttBt*^ 2 0j«fflL, 

tt*B*B*-T*ci:^»*Lt^ ttfi. BB€$«4 
fc&*#ftB&M£ft*l*'Clvct,. StW*ifc64 
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cm2 % §tffiSS0. 5m/s. «£SJES (fX^TV 
hdt) 1. 5kg, 4fiS«2 3 0^lfe. fcf: 
U81+I no. 11.no. 1 8(4}¥ai**fflL^-C 
^L/r^^O^«(Dp°pMfccl:U:^^^^Lfct^ 
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© #ditltb« ; 800t. IfaSaflg (SSiSS) : 8 
Om/m i n 

© ffBtfU? hfiS: 7 5mnru flHJlt : 2 O 
[0 0 2 3] Jt&0fl1 2tfl*> SSitS£A<®-f g&tztb 

tfcScCTi 4t*i*. «i#^iaA<*i^fc«)i= 

A<fcl*fc«>. IS 8 icjp-T cfc 5 lc*£»©ttttttta*<SS£ 
Lfc«. tt««1 6 "CI* 

j*»tt©««*«tKl*fe&l=« * 'J 

# ^4»i=ffift*<##aA//= y . »jtsrtapi=««f a< 
£<se±-f-6. ttttBi 7 -c i*a»*T y 
a Lftisi*<mfritztzit>iz. )samm 2 o©sy iz&mm 

tf-VZZZtfr P>8tttttS A<S££ L fc y » Slat b°p WSB 1= 

§SS©-tSP, TBI=±<«MLftlvc*»l=)M»Lfc*: 
tol-. *£»©«&#Sli4>fcl>A<#t#§5g©±6B. T 
8pl=S@SA<ffi*fc y LT. fitf#S«i* «.©¥»»!£* 
(DgfaiA<ffiffC&-&o it««1 8T?I*. »ajst»B*©?s 
*§JpA<0. 5% (£1 +lc|*Ett**lT^ftt^ 

3 o a^bi y ai-r*5Sii4^*o?a*i^i* s 5 %-c-fe-i)) 

£Bt:inEJj£<&S-Cfc«. 

[0024] -is, *nwm i i ii?ii> b 

[0025] 

[SSW©a!l*] KLtKB Lfc C 3 1=. 

#f£iyii::fcS#;Sli$K©jSft£7jji-ei*» £8SS§rtK 

$-^x.*-<ti-«fcy, ««BaaEJaJt"ciiBtt**-r* 
tt***-4B«*#ttti«>**i=i~ ?i#^#ms©fs 



L-3-3 3o»~6o#m*»-i-«c*i=j:y. 
ssiz, a^. «axhT»*«s^-3«tt©iae$*-r* 

fi£S2t*A<#&;K£. 
[Bffi©ffi*fciftW] 

[@1] *S£K(=«-5a*@jSSUt±©fflfiE©S*S7' 

[B2] **^lc^^g^:@5§Krttafi6© , 7^->'7A 
fe -5 IM*T ;u 5 - Kf jtlS&g© * 

[S3] #S6l8l::«ai*#&S.©£jSA^Ji«i*£-e©I 

[B4] B3lc*Lfc'&lS©*affiSI©^0-e& 

*. 

[B5] ^SESBI-^ftSMfcTJUS^fc-efe-SA l - 

5 i Xft*3MH*ttB-Cfc«. 

[B6] *«ISI-^i)ftSW'S^^#*^fe-5Mg- 

[07] #3£tPJ09©J«^S (AC4CH^4) ©&R*B 

l$£*-f S6t»:¥S©£¥B -e fe £ . 
[B8] ttJg£«©fi6BS (AC4CHS4, «Jg»fc 

u ©£B««**-fH«M*^*©«^B-efc$. 

[B9] Jt««©rt»» (AC4CH64. 3*SU*& 

y, ga«t) ©*R«tt*5P-rHa«¥K©«¥B-e 

1 o ^ K/u 

2 O JfllSMS 

3 O (*S§St L < ttJMMM) 

4 O ADgg© 

so itaxu-^ 

6 O 

60a 4S^tr< 

7 O «S*t 
M Jg^^JS 
T ftftttR 

t §grt>^i^S 



(8) 



10-128516 



11] 



[B2] 



2xAfiIK 




as 



*7 5 9 *SSCfcL<t**MV8e<=3* 




tt* (4] 



*9 £ <r?«9St>L<ti&BtiSfi£&« 



[13] 



[H5] 



Ml 6ft (&■*»> 




o sms e 



U3 




6 OtGtTOllft 



C 4 ) 



[14] 



133 



[1] 




(21 


r 


C3}-» 




(33-b 


w-« 










0 O°o 




dgo e . 
°o°cP c 






It : 

? i <r » fa I < 

© « mi 



[41 Al (1)1 0 I 8T.4 8 0 

6 I C * ) 0 13. » 20 



II (X) 



I I 



w mum E3]-bt 



[17] 



[18] 



(9) 



t#B8¥ 1 0-1 285 1 6 



[06] 



[19] 




W g <H) 1 0 0 8 7 . 3 » * 

A I (K > 0 12.7 45 




20Dii , 



(72)«B^% HBa JKM 

ajQ»^9iti^/jN*^»a)iui980»iS 



CD 



Q 

a 



CD 

o 



